Prolyl hydroxylase inhibition attenuates post-ischemic cardiac injury via induction of endoplasmic reticulum stress genes.
Ischemia/reperfusion (I/R) unleashes cellular events that threaten organ survival. I/R affects endoplasmic reticulum (ER) integrity and initiates the unfolded protein response (UPR). The adaptive arm of the UPR attenuates ER stress by increasing expression of chaperones promoting proper protein folding. However, failure to resolve ER stress leads to apoptotis. We recently showed that prolyl hydroxylase inhibition (PHI) attenuated post-ischemic cardiac injury. We hypothesized that PHI attenuated myocardial I/R injury through modulation of the UPR. We show for the first time that PHI activates all three regulatory arms of the UPR in murine microvascular endothelial cells and in mouse hearts. Cardiac I/R activated expression of pro-apoptotic CHOP (2.8 fold, n=3, p<0.01). PHI significantly decreased CHOP expression (50%, n=3, p<0.05) in post-ischemic hearts. PHI also induced activating transcription factor 4 (3.5 fold, n=3, p<0.001), glucose-regulated protein 78 (6 fold, n=3, p<0.001) and ER degradation-enhancing alpha-mannosidase-like protein (2.8 fold, n=3, p<0.001) expression in reperfusing hearts. Thus PHI resulted in significant reduction of apoptosis in post-ischemic myocardium. Our studies suggest that PHI induces protective ER stress proteins and attenuates post-ischemic myocardial damage by decreasing the pro-apoptotic components of the UPR.